8.0 FI NDI NGS5, RECOMVENDATI ONS, AND GUI DANCE

This section presents the findings of the safety eval uati on team
conpari sons between the Astrotech facility and government facilities with a
simlar function; reconmendations of the site evaluation team and sone
general guidance for ensuring safe operations at simlar industria
facilities. The determ nations presented here are based on a physica
i nspection of the Astrotech facility and view ng sonme of the hazardous
operations, know edge of existing facilities performng simlar operations
owned by NASA and the Air Force, interviews with Astrotech staff, questions
asked of payl oad owners that use the facility, and discussions with state
regul atory personnel and |ocal and county energency preparedness and pl anni ng
agenci es.

Overall, Astrotech appears to have taken every reasonabl e precaution in
designing and constructing a facility which is safe for its enpl oyees and
those living nearby, and in inplenmenting the policies and operating procedures
t hat have been successfully used by DoD and NASA for many years. Astrotech
has conmi ssioned safety studies both to initially site the buildings on the
property and to anal yze the design and construction changes for expansion
Astrotech has also attenpted to identify and incorporate as many safety,
nonitoring, and detection features into the facility as was feasible.

Part of Astrotech's incentive for building and maintaining a safe
facility is to convince spacecraft manufacturers that it is prudent and
desirable to use the facility. The extrenely high val ue of the payl oads
processed at the Astrotech facility causes both Astrotech and the spacecraft
manufacturers to have a vested interest in ensuring that the Astrotech
facility is operated and muai ntai ned as safely as possible.

8.1 Fi ndings of the Safety Eval uati on Team

The Astrotech facility is a state-of-the-art design for payl oad
processing operations. It was apparent that Astrotech has not only conplied
with all applicable DoD and NASA requirenments, but also sought out additiona
reconmendat i ons from spacecraft manufacturers and owners as wel |l as governnent
agenci es during the construction stage and during continuing operations, to
ensure naxi num safety during efficient operation

8.1.1 Facility and Procedures

The facility design and operating procedures enployed at the Astrotech
facility have been successful in ensuring safe operations at the facility in
| arge part due to the personal experience of the General Manager, Safety
Oficer and others at Astrotech who have had | ong careers operating and
wor ki ng at payl oad processing facilities belonging to NASA and the Air Force.
It is the direct result of this experience, and the | essons |earned during the
tinme spent at these Governnent facilities, as well as industry-w de input
solicited prior to design and construction of the facility, that has enabl ed
Astrotech to build and operate a state-of-the-art comercial facility. This
know edge, experience base, and interest in operating a facility which neets
or exceeds the standards set by NASA and the Air Force was apparent to the
eval uation teamduring the on-site inspection and interviews.

Specifically, with regard to the facility and operating procedures, the
eval uation team found that:

. The buil di ngs where hazardous naterials are handl ed
are separated fromthe public and fromthe non-
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hazardous work areas by di stances determ ned usi ng DoD
and ATF explosives siting criteria. Therefore, if an
acci dent involving an expl osion were to occur, the
public would not be exposed to any primary expl osion
effects (i.e., overpressure fromthe blast, flying
fragments, or fire).

. The facility and equi pnent are state-of-the-art design
and quality. Specific exanmple of Astrotech's
commitment to continuing inprovenents are their recent
acqui sition of portable MDA toxic vapor detectors to
suppl enent the traditional Draeger tube vapor
anal yzers in nonitoring liquid propellant handling and
| oadi ng operations, and their planned acquisition of a
closed-loop distillation systemfor recovery of freon
cont am nat ed during equi prent cl eani ng operati ons.

. Building 2, is designed to minimze the risk to the
public of any potential releases of propellant liquid
or vapor that could result froma snmall spill inside

the building. The containnent and scrubber systens
provide protection to the public fromany incidenta
exposures during normal operations.

. The physical facilities conpare favorably to
Covernment facilities that serve simlar functions.
See Section 8.2 for a npbre extensive di scussion

. Prior to and during operations, policies and
procedures are in place to ensure safety. These
include attention to all aspects of operations
i ncl udi ng such things as custoner safety plans and
docunent ati on for hazardous operations, carefu
weat her and |ightning stormmonitoring, proper use of
personal protective equi pment, inspection and
nmai nt enance of facility equi pment, and energency
pl anni ng.

. The formal, docunmented procedures for processing
payl oads neet accepted standards as applied by
I ndustry and Governnent agencies, specifically DoD and
NASA.

. No accidents or incidents have occurred at the
Astrotech facility since it began operations in 1984
t hat have required reporting the Nati onal Response

Center. |In fact, in the course of operations only one
smal | spill of anhydrous hydrazi ne, amounting to | ess
than a teaspoonful, has ever occurred. This spill was
conpl etely neutralized by the tank and scrubber

syst ens.

To sumarize, the facility and procedures appear nore than adequate to safely
support the operations that take place at the Astrotech site.

8. 1.2 Energency Response and Preparedness

S
h

The eval uation team found in
response and preparedness official
extrenmely open and cooperative wt

nterviews with local and county emergency
that Astrotech managenent has been
| ocal public safety officials in the
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construction and operation of their Titusville, Florida facility. Through
detail ed planning, training and equi pping, the public safety officials

assi sted by Astrotech managenent have been provi ded neans for responding to an
acci dent shoul d one occur. Although there is interest at Astrotech and in the
public sector for a joint exercise with county emergency personnel based on a
simul ated chem cal release at Astrotech, no exercise has yet been conducted.

Astrotech's current witten energency response plan has been furnished
to |l ocal emergency planning and response officials. ldentification and
management of energency situations on site would be handled by Astrotech's
smal | and cl osel y-coordi nated staff, under the direction of the facility
Safety Oficer. Procedures are in place and comuni cati ons equi pnent is
avail abl e to protect and evacuate workers in hazardous situations, to summobn a
facility energency response team and to call for off site assistance should
it be required.

8.2 Conpari son of Astrotech Facility to Conparable Government Facilities

NASA at KSC and the Air Force at CCAFS have a nunber of payl oad
processing facilities where they have perforned operations simlar to those
that take place at Astrotech. The Government processing facilities, nost of
whi ch were built 20 to 25 years ago, handl e the identical payl oad systens,
ground support equi prment, and hazardous nmaterials as Astrotech. These
facilities include:

Delta Payl oad Spin Test Facility
Navst ar Processing Facility

Solid Motor Assenbly Buil ding
Shuttle Payload Integration Facility
Vertical Processing Facility

Hori zontal Processing Facility

O biter Processing Facility

Vertical Assenbly Building

In addition, other hazardous naterials operations are conducted at the
Propellant Servicing Facility, and the Propellant Conditioning Facility as
wel | as, of course, at the launch pads and rel ated service structures.

The Astrotech facility was designed and constructed by utilizing the
safety and operating experience gained by NASA and the Air Force over the past
three decades. The safety features and related policies and procedures at the
Astrotech facility are a direct benefit fromthe | essons | earned at KSC and
CCAFS. Since the processing facility at Astrotech is one of the newest of its
kind and the only comrercial operation to-date, the facility has consequently
t aken advantage of and uses state-of-the-art equi pnent and procedures. Many
users of the facility (Astrotech custoners) believe it to be superior to the
existing facilities |ocated on governnment property nearby. (See customer
letters in Appendix F.)

Because the only other conparable facilities and operations are operated
by the Air Force and NASA; because of the close proximty of the Governnent
facilities to Astrotech; and because the Astrotech facility has specifically
drawn upon the | essons |earned fromoperations at the Governnent-operated
processing facilities, some discussion of the special features at the
Astrotech facility that make it nmore advanced technol ogically and safe enough
to operate in an industrial park, is warranted here. The specific features
whi ch were incorporated by Astrotech and which are believed to be an
i nprovenent over the existing DoD and NASA processing facilities are described
bel ow.



Vapor Cont ai nnent

Vapor contai nnent inside Astrotech's Building 2 is a
characteristic not found in nmany ol der payl oad processing
facilities. The structure was designed and built fromthe very
beginning to be a containnment facility in case a small propellant
rel ease or spill should occur inside the structure during norma
operations. The contai nment technol ogy has advanced consi derably
over the last 30 years since the Governnent-owned facilities were
originally designed. This same technology is now, according to
Astrotech personnel, being incorporated into the CGovernnent-owned
hazardous processing facilities which currently vent any stray
vapor em ssions to the atnosphere.

El ectrostatic Dissipation

The floor covering in the high bays is electrostatically
dissipating tile. This technology was originally devel oped for
use in hospital operating roons where static electricity created
potentially hazardous situations in handling sensitive equipnent.
The tiles are vinyl, inpregnated with graphite, and are fixed to
the floor with a conductive mastic that dissipates static
electricity to the building ground system This reduces

consi derably the potential for spontaneous electrostatic di scharge
in an environnent where highly flanmable |iquids and vapors and
solid rocket nmotors could be present. 1In the older facilities

| arge netal sheets are laid over the floor in the working bay to
provide a ground |ink for dissipation of possible electrica
charge buil dup, meking operations nore cunbersone.

Spill Collection and Contai nnent

In the north and south high bays and the north airlock, fueling
operations are performed on "fueling islands.” These islands are
surrounded by a stainless steel propellant collection trench. The
fueling island fl oor does not slope toward the trench, it is
extremely flat to ensure payload stability during | oading,
however, the rest of the floor is very slightly sloped toward the
trench. The trench itself is graded and drains toward the

under ground propel |l ant contai nment tanks |ocated outside the

buil ding. This trench drainage systemreduces the "wetted area”
of a propellant spill and accomnmobdates contai nnent and cl eanup in
case of a release. 1In the event of a fuel spill involving a fire,
this systemwoul d al so serve to confine the fire to the fueling
island and hel p prevent its spread to other areas. The Government
facilities have no internal spill containment system

Renot e Vi sual Access to Hazardous Operations

Expl osi on- pr oof observati on wi ndows have been install ed between
the control rooms and the high bays in Building 2. This allows
Astrotech and custoner payload safety and quality contro
personnel to observe hazardous operations directly w thout
necessitating their physical presence in the high bay during
hazar dous operations. Astrotech also has the traditional CCTV
nmoni toring capacity found in the NASA and DoD payl oad processing
facilities. 1In addition, Astrotech videotapes all fueling
operations and nakes these tapes avail able to custoners.

Fuel / Oxi di zer Cont ai nnent and Neutralization
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A contai nment system consisting of oxidizer and fuel hol ding
tanks - with the appropriate valving and manual | y-swi t ched pi pi ng
systemto separate the tanks - and a scrubber system has been
installed. The scrubber is operated under permt by the Florida
DER.  Astrotech maintains a check-off procedure and visua
verification to ensure proper switching of valves and tanks

bet ween hazardous operations. No such contai nnent and
neutralization systemexists at the governnent facilities.

Vapor Detectors

At all times that liquid propellants are on site, Astrotech

nmoni tors atmnospheric conditions in Building 2. They use state-of-
the-art toxic vapor detectors to supplenment the nore conventiona
Dr aeger tube vapor analyzers. These new nonitors are sensitive
and are m croprocessor-controlled for speed, accuracy, and
specificity. The detectors are enclosed in special clear plastic
cases designed for use in potentially flanmable or expl osive
condi ti ons.

Pre-Action Fire Suppression

A pre-action fire suppression systemis in place that has
conpressed air in the lines, maintaining a "dry pipe" condition
The systemis activated by two i ndependent but necessary actions:
first, a snoke/heat detection alarmsignal fromany of the nounted
detectors or froma manual pull station; and second, an intense
heat source sufficient to nelt the fusible link in the sprinkler
head. The IR snoke/ heat detection alarm system (or the manua
pul | systen) opens a val ve which then charges the systemwth
water. A high intensity heat source nust then be present to nelt
the fusible plug at the sprinkler head, allowing the sprinkler to
wet the area. This system provides sone protection for sensitive
payl oads and ot her equipnent in case there is a false alarmor

ot her problem Governnent facilities currently use only wet pipe
sprinkl er systens.

Conput er Mnitoring of Al arns

Alarnms are automatically sent to the guard house at the front gate
by means of a computer link for various paraneters and systens
i ncl udi ng:

. tenmperature and humdity (HVAC systen
. | oss of air pressure in the
fire suppression system
. toxi ¢ vapor detector alarm
. toxi ¢ vapor detector status
alarm (low battery or tape
br eak)
. generator failure
. fire alarm

The al arm panel indications displayed to the guard all ow pronpt
identification of potential problens and notification of proper
personnel and authorities.

Speci fi ¢ Recommendat i ons

8. 3.1 Equi pnent, Operations and Procedures

Eval uate the Qperations Sequence
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Al t hough the probability of a major accident at the Astrotech facility
is small, it could possibly be further reduced by nodifying the sequence of
processi ng operations. The presently used sequence was established when
payl oads were | oaded and pressurized on the | aunch pad. However, in recent
years the final payload propellant |oading, pressurization, and integration
wi th | arge apogee kick nmotors has shifted | ocati on and now occurs within a
payl oad processing facility. Al so, the anmounts of liquid propellants and the
size of SRME have increased considerably.

G ven these changes in payl oad processing, the safety evaluation team
reconmends that Astrotech undertake a study to deternmine the technical and
economc feasibility of altering the operations sequence to further mnim ze
ri sk. Even though no such study has been conpleted, it is possible to suggest
a nodi fied operations sequence. For exanple, the nodified sequence bel ow
mnimzes the risks fromthe greater volume of propellants and takes advantage
of tPe sequencing flexibility available within the payl oad processing
facility.

Present Sequence Modi fi ed Sequence
Oxi di zer | oad Tank pressurization

Fuel | oad Fuel Load

Mat e payl oad and SRMs Oxi di zer | oad

Tank pressurization Mat e payl oad and SRMs
Encapsul ate and transport Encapsul ate and transport

The general rationale for these changes is to sequence activities to
mnimze risk by mininmzing the opportunities for rel ease of propellants and
for interactions between fuel, oxidizer and SRMs. In the nodified sequence,
the first step is to pressurize the payl oad high pressure tanks because
failure of a tank is nost likely to occur during pressurization. In the
nodi fi ed sequence, pressurization is conpleted prior to the loading of liquid
propellants, so that a tank failure could not involve |iquid propellants.
This woul d be feasible if the payl oad design includes valves that isolate the
hi gh pressure tanks fromthe propellant tanks.

The sequences above assune a bipropell ant spacecraft, where both fue
and oxidi zer are | oaded. Because spills or |eaks of fuel (i.e., anhydrous
hydrazine or M) are nore likely to result in fires or explosions than spills
or | eaks of oxidizer alone (i.e., nitrogen tetroxide), in the nodified
sequence the fuel sanpling and | oadi ng operations are schedul ed before the
oxi di zer sanpling and | oading operations. In the present sequence, it is nore
likely that a fire or explosion resulting froma fuel |eak would spread and
i nvol ve the previously | oaded oxidi zer.

Because the technical and economic feasibility study necessary to
support a recomendation to resequence operations is beyond the scope of this
study, and because the safety eval uation team has not exam ned in detail al
possi bl e risks or technical constraints that mght arise fromthe nodified
sequence, the above di scussion should be considered by Astrotech as a
begi nni ng point for further evaluation, and not an strictly recomended
sequence.



Install Additional Communications Capability in Cart Storage Roons

Currently, the only communication link fromthe fuel and oxidizer cart
storage roons is to the control roomthrough an intercom nounted in each cart
storage room The evaluation teamrecomends that Astrotech consider
installing an additional communication |link out of the cart storage roons
(e.g., a telephone with an outside line, or an internal connection to the
guard house) so that if an individual needed to nmake outside contact, and no
one was present in the control rooms, there would be a conmunication |ink

8.3.2 Safety Policies and Requirenents

Define Propellant lLoading Sequencing in Safety SOP

In considering the possibility of resequencing the sequence of
operations, the safety evaluation team exam ned the Astrotech Safety Standard
Qperating Procedures (SOP) to see if any limtations are placed on operations
sequenci ng. As none were found in the SOP, the evaluation team assuned the
proposed resequenci ng may be viable. However, the scrubber procedures
checkl i st! does state that fuel must be processed before oxidizer. If the
scrubber system operations checklist indicates that there are operationa
sequencing limtations, these limtations should also be detailed in the SOP
so that payl oad owner/operators can properly plan their operations.

Specify Training Requirenent Criteria

Astrotech requires that payl oad owner/operator personnel be "properly"
trained and that the payl oad owner/operator "certify" that this training has
taken pl ace. However, Astrotech Safety policies do not detail the
requirenents that, if met, ensure proper training. Al though this could be
interpreted as a |l ack of specificity on Astrotech's part, the evaluation team
is aware that training requirenments are not specified el sewhere in the space
l aunch industry. Because the comrercial space industry has a relatively
l[imted nunber of facilities and personnel, training to date has |argely been
acconpl i shed through on-the-job apprenticeship, supplenented by applicable
courses (e.g., OSHA requirenents and the KSC propellant handlers video) in
hazardous materials handling. As the industry expands, it will be inportant
to detail the training required before personnel can be given responsibility
for certain operations. O the payl oad owner/operators that currently use the
Astrotech facility, nmost have teans for specific hazardous payl oad processing
operations (i.e., propulsion teans) that have worked together for |ong periods
of time and have successfully conpl eted many propellant fueling operations.
The eval uati on team recomends that Astrotech reviewits criteria for proper
training, and al so recommends that the industry as a whol e evaluate training
program avail ability and content and begin to institutionalize training and
certification requirenents to ensure conpetency and an adequately trai ned work
force for the future

Define Accident Events and Devel op Specific Response Procedures

VWhen on the site visit, the evaluation teaminquired of Astrotech what

their procedures would be in the event of an uncontrollable spill. Al though
Astrotech clearly stated the necessary activities (e.g., attenpt to contro
spill by turning off valves, evacuate personnel, turn off power and thereby

seal the building), the exact sequencing and timng of these activities is not
docunented in plans and procedures. Although the sequence would vary

' Scrubber System Check Lists at Astrotech Space Qperations, Inc., Titusville, Florida, Don
J. Wade, Manager, Spacecraft Operations, July 18, 1984.

1-7



dependi ng on the specific spill event, nore thought should be given and a
written procedure devel oped for general types of events. The procedure should
include a definition of the accident that initiates the stated response (e.qg,
a spill of a stated volunme of fuel or oxidizer, a vapor nonitor reading at a
specific level), the actions taken to nmitigate and evacuate, and the steps for
re-entry at specified vapor concentrations. Specific consideration should be
given to determining the capabilities and linmtations of the scrubber and tank
contai nnent systens for a variety of accident scenarios.

8. 3.3 Energency Pl anni ng and Prepar edness

Al t hough the current emergency planning and preparedness status of the
Astrotech facility appeared to be adequate, the eval uati on team has severa
reconmendations for inprovenents that would facilitate conmuni cations and
rapi d response.

Clarify Astrotech Personnel Assignnents

Astrotech places heavy reliance on the know edge and presence of their
Safety Oficer in dealing with emergencies. Although all personnel appear to
be famliar with the safety procedures, it is inportant that Astrotech
formalize the Safety O ficer back-up by assigning a specific person to devel op
the sane detailed famliarity with Astrotech's plans and procedures. By
formalizing a Safety O ficer back-up, either one person or several individuals
who woul d rotate depending on the shift, tw goals would be acconplished: the
sel ected individual s woul d make an additional effort to | earn how to direct
i npl enentati on of the safety procedures, and in the event of an energency
occurring in the absence of the Safety Oficer or one that injured him al
personnel present woul d know i nmedi ately who woul d assune | eadership
responsi bility, alleviating possible confusion

An addi tional personnel consideration is a |local nedia spokesperson.
Astrotech's corporate nmedia contact is nornally stationed away fromthe plant.
It woul d be hel pful for the facility to have a | ocal spokesperson available to
furnish information in coordination with |ocal energency managenent officials
shoul d an enmergency occur. Al though the team has assuned that the Safety
Oficer would take on that role, in the event of an energency, the Safety
Oficer's other duties would likely be so tine consunming that a different
person woul d be preferable for the nmedia contact.



Expand Energency Contact Lists

Astrotech's procedures depend solely on the energency tel ephone nunber
911 as an entry point into the outside enmergency system Their notification
list needs to be expanded to include tel ephone nunmbers of other critica
contacts in the | ocal energency managenent system (i.e., county energency
management director) for reinforcenent.

Astrotech's plan should also include a list of contact persons and
t el ephone nunbers for its nearest industrial neighbors, since a situation
could arise that would require Astrotech to notify them The |ocal emergency
management agency should be able to assist in conmpiling such a list.

Circulate SARA Title 11l Reporting Requirenents

Three chemicals which are on-site periodically at Astrotech dependi ng on
the specific spacecraft being processed, have been designated as hazardous
subst ances under CERCLA. Two of these chemicals are listed as Extrenely
Hazar dous Substances (EHSs) under SARA Title Il11. SARA has specific reporting
requirenents for facilities to foll ow when desi gnated anounts of these
substances are accidentally released into the environment. |Information
required in these reports is itemzed in Section 304 of Title I1l1. Astrotech
needs to identify these itenms specifically in its plans and procedures and
indicate that they are to be furni shed when reporting a rel ease.

In the event of a reportable release of a CERCLA chem cal, Astrotech
shoul d furnish the sane information as that required for the EHSs. |n order
to ensure proper inplenentation of the reporting requirenments, Astrotech
shoul d i nclude the reportable quantity for each chemical that it handl es on
the notification |list.

Exerci se Energency Plan with lLocal Authorities

Astrotech should schedule, if possible, a full scale exercise of its
energency plan with local authorities. |If scheduling of the full scale
exerci se continues to present difficulties, at |east a tabletop exercise
shoul d be schedul ed.

8.4 Ceneral Cuidance for Ensuring Safe Operations

The safety evaluation team brought to the Astrotech Safety Evaluation a
wi de range and depth of expertise in issues necessary to ensure safe
operations at a payload processing facility. Know edge of payl oad processing
procedures, hazardous characteristics of specific materials, enmergency
pl anni ng requi renents, and other applicable regulati ons was necessary to
evaluate the facility conpletely. In the event that comunities are working
with other existing facilities to evaluate risk, or industrial facilities are
seeking to initiate or expand operations, the safety eval uati on team has
prepared general guidance for ensuring safe operations. These genera
observations are not ained at the Astrotech facility, in fact in many cases,



Astrotech has foll owed or exceeded the guidelines that the teamhas identified
and coul d be used as an exanple for effectively inplenmenting them

Many industries handl e and use hazardous chemicals in a variety of
operations and processes under varying handling conditions (e.g., high or |ow
tenperatures, high pressures) at locations throughout the United States. The
occurrence of accidents at major industrial facilities in the chem cal and
petrocheni cal processing industries that have caused injury or death has
focused both public and governnent attention on safety, training, energency
prepar edness and pl anni ng, and acci dent prevention. Wen an industry is
considering siting a facility or expanding its operations in an area, the
first step is to consider prior assessnents of safety or hazards anal yses for
simlar facilities in terms of such things as siting criteria and safety
designs. Astrotech acconplished this step by surveying operators of
Governnent facilities and potential custonmers for design suggestions, and by
commi ssioning a safety expert to evaluate conpliance with siting criteria.

It is critical to coordinate early with the |ocal planning officials and
begin by | aying out the overall plans for siting, design, and construction
regardi ng safety and accident prevention especially if chemcals will be
handl ed on site that should be included in the community emnergency
preparedness and planning efforts. At this point it nmay be advisable to bring
in safety experts to hel p nmake deci sions about where to expend tinme and
resources to maximze safety by including special designs or safety systens or
by adapting operations sequences.

In general the conponents of an adequate safety programat a facility
i nclude not only the design, but also operating and nai ntenance control s,
trai ning, docunentation and record keeping, and internal audits and
i nspections. The overall safety programat a facility is a key factor in
protecting the public and the environment. Proactive prograns designed to
prevent chemical releases are the nost effective way to protect community
health and safety and the environnent. To prevent accidents, a facility nust
anticipate the circunstances that could result in releases and include
precautionary and preenptive actions appropriate to the nature of the
hazardous chem cal (s) handled as well as the operations at the site.

Exi sting safety, health, and environnental audit progranms established at
a facility are inmportant in inproving energency response and risk reduction
It is critical toidentify facility hazards, carefully evaluate the associ ated
ri sks presented by the hazards and if possible, reduce those risks to prevent
and mtigate the effects of releases. This can be effectively achieved
t hrough communi cation and cooperation between industry and government to
prevent or mininmze accidents.

An addi tional assurance of safe operations can be inplenmented by
establishing a regular nonitoring programfor industries in a |ocal area.
Al t hough nmany federal, state and |ocal authorities nonitor industrial
facilities for conpliance with specific regulations (e.g., at Astrotech the
Cty of Titusville tests neutralized liquid before accepting it into the
sewer), generally there is no established authority that ensures a facility is
conplying with its own internal safety requirenments. Although the broad
general scope of this Astrotech Safety Evaluation is not likely to be
frequently repeated, it would be reasonabl e and useful for an expert to
annual |y nmonitor and observe that established safety procedures are
i mpl emented at industrial facilities.

Sone of the equipnment or procedures that may be considered i n addressing
safety and accident prevention include:



1. Al'l equi prent used in handling hazardous chemicals
2. Saf ety procedures addressing:

-storage tanks

- pi pi ng

-pressure relief, venting, scrubbing systens
-secondary contai nnent systens

-detection, warning or alarm systens

-energency shut-down and fail safe systens
-critical controls and interl ocks

-safety training

-checklists for critical safety activities

-inspection, maintenance, repair or replacenent of
critical safety systens

-l oss of power or utilities

-energency procedures for enpl oyee evacuati on and
notification of emergency responders and near by
nei ghbors

Addi tional information of interest may include the accident history of
facility or of the industry in general, |ocal weather patterns, proximty to
wat er sources, any nearby businesses or residences, and any special facilities
(e.g., hospitals or schools) or environnentally sensitive areas in the
vicinity.

Many groups in the U S and in the international community have been
devel opi ng nethods to provide technical guidance to assist in the eval uation
of industrial safety. The Environnmental Protection Agency, the Federa
Emer gency Managenent Agency, and the U.S. Departnent of Transportation have
all coordinated to publish docunents that are also inportant to these issues
Private groups and I ndustrial trade associations have al so addressed these
i ssues. One particularly helpful industrial association, the Amrerican
Institute of Chemical Engineers (Al ChE) has established the Center for
Chem cal Process Safety (CCPS). This group is a |leader in producing
gui delines for hazard i1 nvestigations and eval uations, establishing industrial
saf ety guidelines, and devel oping and inproving industrial safety procedures.
Many of the new publications by CCPS may be of use in |ooking at safety, risk
nmanagenent, and acci dent prevention prograns. These references and others are
listed in Appendix G which provides an overview of references that deal with
safety, hazards eval uation, risk managenent and rel ease prevention prograns.






